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Abstract of JP2003107094 

PROBLEM TO BE SOLVED: To provide a 
micro-reactor (chemical analyzer) that can 
perform complicated chemical reactions, etc., 
and can be reduced in running cost and can 
be used for many various purposes. 
SOLUTION: This chemical analyzer (nucleic 
acid amplifier) is constituted at least of a 
container-like member 12 in which a plurality 
of sample wells 9 used as sample containers 
are arranged, a cover member 1 1 which 
covers the sample injecting surface of the 
member 12, base-side wells 10 attachably/ 
detachably holding the bottom sections of the 
wells 9, and a base 14 having heat generating 
sections 35 which can individually heat the 
base-side wells 10. After the amplification 
reaction of a nucleic acid (DNA) ends, only the 
container-like member 12 can be disposed and 
the base 14, etc., can be used repeatedly. 
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imam ] mmv*>uzmmimLtz®mimtt. 

HEM**? x /^jg^cD^ft-etiSr^-^KiEB 2 fi 
jt^RO^-XfflJ^x/KOrt^tcJirtatfXxyrt , 
mzm\&ft1lx-thz.'r-/7 , b *>J>-*c< b i>istsZ b £ 

T#a»*£LS,». mrie^^fx^w^gptcBMie^ 

&&M£X y )m<x7-vT*^-?&zb*mw.b-fhm 
xmeizimcyftmum. 



^1SSC£0^-^iffl^x;K7)^g?t{i:y)jitfXx/rt . 
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\ ^-rtifr i mzimofttiTum. 

[000 1] 

* («fle»««ai) <r>tm, tmumzm-tz. 

[0002] 

[ts!3fc<DtSffi] jfi^. u-TAS (Micro Total Analys 
is System) bH litlZfttc mftm%.<F>J3=7X*?i/ U 3 

^6. 01 8{iAi-TASt0ts!*CTO— oiSr^LTV^ 
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Htt <K£) Ojg-£\ m&&£ftoZblz£<0. 

0 ssi4£?xAt-& t . Knuiman 5 1 0 jg-^as 

6 1 aTa^3*lS. ^15^6 1 bt'^co-fb 
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[ o o o 3 ] x. ( d n a ) zwmmztm 

■fh^mb LXfahttX^&PCRm (*ffl!|tl^4,68 

*,iB2wmm9m) mm. 9 sx^mtkX'D na 

S. fcitX*!37 0'CM^T'1iM$rfi3IgSr^tf^^ 

^tuoiE-r. hi 9«, pcRifcfcai&wfcfifdiJ* 

•CAI.aKli«S<0fi!3ftW<0-oi&*LTV^. 019 
TI4. ^5r#tf^f5^8 1 ^M/O'^ (T;P5^c 
if) 8 2fcKltMtfc'>x/H ObCCJfAL. b-^ 1 
5 1 ^fflS 83(CJ;0^S^'ay^82 £fflJg^-f t$ 
KfCV8 lOjBJK^mWLKJCtf 8 1 rt^SJSSrft 
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g) tfU&tZtlXm. miii. r " PCR(0ftft<07 
^(^n'J7?^-^" inT. IEE Japan Vol.ll9-E, 
No.10, '99 pp.448-453j CtJ^T, PCRffit?^^ 

o'j7?? m-tz z t tfumztix . 

[0004] 

mwtffmtx o t-r&tm} ^mx-mmttiu -t 
ash mm^mmmwicomx-m^im. mm>mm 
zffi^zMzm^ftxx'b&ztwmtL^. x. u- 

TASC. -?4 ^ob-^<0J:d^»SB, iM&lefctt 
aA^y^yr&i:'^ 1 ? £t^ £li4-f£d*gte:&'& 

filjaW^t— TA S £ftV fc-fi £ fc 11=3 * h Wti* 
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[ 0 0 0 5 ] X, «&F»W*iffe:*JV»T**«*!JR«r 

ft^asa* «HMt t l < «±f- x rer s^**j>& t 
wwt^roTv^. x, m^mxiz-f&tzMziiu-T 

[0006] feLheo «t 3 &«tg£ft i? &/Uf-?4 ?d'J 
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=.y?ax V<nfcmzr>Wh bbUz, <-x3?coffl 

&n$> m m uz^-t hzbtfx-zz,. 
[ o o 1 1 ] x. m i <7)ftmiz® h tt&ttmm&n®& 
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l . nmn sr mmt h t&\zmm\zw§. % tumim 

b . ( h ) fBKWKWiSLfca-^ h*ri^- hMSgftSB 
-/U K7" U- h t SftfflWSft^WiSrC* •& £ fc s- 
[0015] *2<W«fcff *fc*#«§Slfc:J:4 1 . 

«n*<Tjf, mk&<n*y*7iz£-ox. s§i«gB»^=» 
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[oo2o]^4 <rmmz&&?j-ift-)imzii & t . 

x ;K0rt«fc:^a» t «t "9 ISP & A LX v ^ <7> X\ 

mitmm&m^Z'jmww*. x. &3<?M®nz&%-ft 
mumbmmz. tm&*jxz>®%gtt®mi±m^x& 
x*h<nx\ mmmmzm<zbtf*imb%*) , * 

ic. ^-xmnm&nzmmuz^ij-^&zttfx'* 

[ o 0 2 l ] X, %3omt^%AVWWzSkhWR 
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bmtm&tfhz. 

[00 23] X. &3(Oim&V&4(rMmi l zmhtttft 

xmiz&^x. ®mt&&b*j'<-mt£mm-t&m. 
mmmzm^xi>m\ zcoirmizxzb. ®mz®& 

[ 0 0 2 4 ] X. m3cr>!$WL&V&4<r)imiZtf<Z>ttm 

®mtmtb*j<-&tt$:#m&m^x'<.-xi,zmA.2 ! 
tsjmzm^xii&K z\<r)-f;mzz.hb. #m*tv-? 

[00251 XS1 o**a. is 2 <owfs-ca$^fc«ft 
izttLxmte£X'umm&x'i>mb%)<\ mmmx-m 

»£^Z>mzm\.^ti&XMbLXli. ^I«3t, 

•y ^-<0BB(Hfc: J: oT«*<Oii5S5SrJniJR&iW»^-*C k 
*^Tfigk^S. X, *fflb&n»ra*<0*£fc:tt. wattt^ 

[ o o 2 6 ] x. -fb^^-«f^aossf4<7)±a5x<±ie«S) 
m i at^m 2 *>s^<sojESB*Ki#f & . OT^Hffloie 

Silcfcv^-C , |5l-X{±^Mcogp^-lc{±|S|-X(i«{H<7)W 

if^k¥M^k(7)MfS, =&Jic0ff^c0j:b*^fi3l*W 
tcOkJiS^S^kfcrgS^-^TftS. tt-^T, 

T'S>&. X, HHfflSIH^fcvvt tSv^^oMf^ 

[0027] <mi «oiwt<?wB« ) m i <nmM<?mmz 

^bLxmmLtcm^wmth. mi<rmmmtmz 
Ghhit^ftmm mmmns) \±.m\ (a) tc^-r 

.t^tc. ISWSrAtLS^k Lxmtetih%m*7*)l> 
9 * ffliitffig 12k, SSIttSPW 1 2 <7) 

mmz&A-t&ffizmdt^-utti ik, wr^x/u 

9coKgP5r«K"rtgtC&»-ri,^-^ffi!l^x/H 0, < 
-*W? x ;n 0 *fcffl»!fcatiRf 4 - k *«ri6=SriWft 
SP3 5 SrW-f 1 4 k*^^< k t,ffij££ix 

4. ^§lttgB#l 2li, 1 0~~5 0um<DBZ<?)#:>Jy- 
u\zisymWt¥Kmiz%i^®flZfrt,fte>tih. 

gB« 1 1 tt8fig3?<o«»a^$r o . ^s^as« 1 2 1 * 
*a»j2 5•c'^?«$i^Tv^l,. ^-^ 1 4it. mzmmco 

fh570DXfU> (PTFE) <ff<07-y«fflflB, & 
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tlh. <-X14it. ®mtt$ttl 2*%lWthtzih(r> 
'v-xlK'x/H Ofc^-xffl^xyH oniczti^ti 
«;l&ftfc»»«3 5£ffl|;i.TO&. &&3?3 5fcLT 

w*Lx*ti*timttt (i*tf) tfmi&±y*bi, 
xm^r^tixao. mm ( t-? > 3 5 fc^m^Ni, 

®tta>s>««^*#A;Jj$*u -r<DA:fcttfc£-?vvr 

J»fe»(t-^) 3 5fcimilS*i.4«a[fl[4:«r4e#«r 
6. S&&SB3 5fc LTJi. ^-Xfl^x^l 0<7)^ 

It. iMHSxrtiJWB'Jx* 9*JB»t-fti 3ie 
LTfcJftU. |g(c:. ^-Xi^x/H 0fcfB!MB3 5 
fc L-CRF3-^^2riixT, RF3^f;l/S:^^^T 

^9 *«^&^SJg^cO«ffi^iaiR«:«r«lifta53 5 fc 
LT, Clil^5 OMHz~2.5GH zCO^j^iOmaEa 

SufcKSfeSflftff, <I*^6S^3 5<0i&S£fWi»-f 
ICltCJ: 1 ), ^SVMi^-XfflJ^x^H OtcffiWc 

[oo28]iai (bin si 0mm<mmiz{&&it 
■¥ft&tmw (tmtm&) &#^-mt 1 1 *«-Lfc« 

<9j|£Llii, «li(flO-30mmt'|,0, tSf^x 
y|/9<7)itSd(i:l /im~5mm##?£LV\ 5rnmiM_h 

? fc L-cco«^g*«?i< . amsffi^fnirtf . 1 

i/mOT<0|tfldt«rffiT'$)&*^ }g£\ RJE, 

ftoT , ? o ij T7 9 fc LT^m^S, 
^SJ&W^g^lxSr^amtf 2 0 ^ m~ 1 ramSICt 
iltfJlVi. £<9ft£L<U0. 1-lmmgSfc-tfLtf 

BUMfH) it. HI (a) |C**-J:3(C, fem^Ail* 
7 -< )V ATff <^ix^^S«g|5» 1 2 fc 1 4 
^rgg=3rtSB£ic=5r^Tv^. 1**4 £ Aft. 

«a?«12{iffiv^T^fc^0, If3Xh<7)H>l» 
^-x 1 4 ^sfeg? 3 5 til* 0 ii Ltt a <r fc A*r * & fc 
fcMc <-xi4^offl&<D£swMc3^r&^fc 

[ o o 3 o ] m i onsfi^JBt^s-fk^wsis 
K4Hi») <omm<o$cBm£m2iz7jk-t. 02 < a > « 



mm. 02 (b> itztic><?>®&$:mA.iLxtzmmmT 

[oo3i] m2iznk-ti\&ttmmw mmm^) 
a. iw^x/P9t«afflatfe«BM«««i 2t, § 

3s#^»Ot^££At-6®£?l9#A-gB;fU lfc. 

gssttgw* 1 2 tents l . g^asw 1 2 a> t aMTffi 
-cks** x )i> 9 nm&zmwmmziiiib&tsmmii 3 0 

ZH-th^-X I 4b. SiIfL3 OtlPtf LTSiiRffJC: 

K«s*ut fia»aw 3 3 fc , &*mt 3 3 tuts turn 

^gS«34fc, «&iKffi#34(CR£U «M7l30£tO 

«rf-*fc»fc^!RWfcii«3ftfcW!!tfW3 5 fc , 

3 5 ic^it L/C 3 H 7 V— V JQGmm 36t, 3 

-juv7u- bm{m$m3 6t,zmmLtizi-)UF7u 

[0032] ^^'-gC«l Hi. 1 0 — 5 0urncr>m$ 

^«ffl7L3 0<04»t«fi5 OC0A-5^SS5«gP«l 2# 
tty>ii*<l&. / <-X14coJS$Ll 2(i, 0. 1~ 
1. Ommt. II?L<0l*lfgr2li. 2 5 
T'*>^». Sffl?L3 0<7)f^St±^m?S^3 1 X'WhtlX^ 
h, ZcO£mmJ&3 1C0J1$L2 2\t. $}2 5umX'b 
t. &J&BM3 Hi. MMJl 3 0 coT&X' 77> iSBtf. 
<r)7>VZm$LL. 5yWI4Sr3li5 0 0/imt 
ftt. X, ^MffM3 1 fcWS^SPWl 2<r>m±i^')^ 

mm&7v-x%t'izj:^xm®m&iji& 

«JSLT^*. Kii?L3 0<7)TSBfc«i. 5VHfc«HrH 
-c^MSco{i^i^cO^^«3 2£tf-LT, ^f£«1x 
<7)i«v>ffl^fc'*»^ : t-S.fefiaW3 3*>'a-r -f y^i> L 
<(ititf5ii*ixT^S. «r^»»3 2<0J*SLl 3, g 

3 3 coff $ LI 4\i. Ztl-?tim 1 0 ul mX'b 
*. tt*»«3 2&tf££fcg|Stt3 3t>7>-h'fcSI| 

SW^Inl-^h^l r3 = 500//m-C$>0, itfllC^ 

*uar i m m fc srt . nsm 35 1 mmm 3 3 nmizit 
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tohtt&bmat (ftlftltMS) t. »»»3 5*b- 
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ZZXVJ 5 K<0<i:3^^gP»3 4 5:^-r^»C:fc*5 ! e:> 
BTJb*. ^gP#c^H$Ll 5«. ftl OwmT'^ 
* . ^fe» 3 5 ^^«^tt*&(if&iiag|i« 3 4 <0±BBfc T 

■&NJBLfc« (Cu). r;U5-f A (a 1 ) mo& 

mmmzm^tz2mwim$:m^x . ^tsm3 5^h 

->foffl<Dmixi&mt,zmf8x$&. x. %z®M35it 
*<oTmzb h o-fr V7v- v 3 7 izmz l 1 6 =a 

1 0 0 ju mc03-;l- H7 hfflf5aSB#3 6 Sr^-LT 
J»Wfc*«l/0 *ftfc*>. WK« (b-^) 3 5co«ii 
5: WHmSsViSm 1 2 H7V- h 3 7^ 
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mztL&. 3-yi^Kru-h3 7(4. %mmx.ti 5 ox; 
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-;^Kr^-^3 7*<l^)(ci^iit•r^^&^^^ , ), 
wwmi) -cot. a*nKm.3ovmm*&M:ZG. 

<£>■&. 

C 0 0 3 4 ] X. 1 2«W* 1 4 

DM13 5. 3-;UF7l>-b3 7&C0&fl,tm r )ML8i 

1 1 «, . 1 4 ^offljt^^ g mcicv 

H--tbZkWX'%Z>. 
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ffiHRtf^fc^irti-fcitfyca*. J&Mffl[I!M2 1 Sr 
<-xi4k LTtefflLTk&v^ 03 (b) fc 
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jr£-*-s. ztiizx*). 13 (c) izTH-tzdzumv 
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5 J: a SSittSW 1 2«K»'> 
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A-SBttl l^£<^*£#&&2 3*^«TL*:tg«?<J 
<0J:5*«iUW2 4fcJ:->Ta<\ 05 (d) Ji, 



&3§ 2 3 Ji . *<r>Kii%lzmt§mcr>* *V7V-27Z 
#U V7V-2 7(?>ftmimz.im0. 1mm. 
WKiiftO. 3mm-C"J>S. St«^x;t-9^S*^-j£d 

•fkmwg.omm&o-?* ?n*-v >j 

tffto. tfixf§2 3fi. $«Mft»#l 2cosSf4->x;U9 
<oa»fc-&i3*. *^tT9lJ-2 7£«ifc*:trU -fi 
fiO*a"CII»<WS»tt«*f 1 2 <?>mW x 4- 9 CKft 5 
0 5riiAi-.&-i:* i T-§l». X, SSIttSBI* 1 2 

-mti i $r«arL^tcis«5 oz~tiLk-th<r>x\ m 

[0039] (-) »C(C, 01 (a) . B 2 3 
#K«'>x^9fcl*»5 0<OA->fc3g»«Wtl2 
1 4±tCffiS-f 6. ^-X 1 4_hOfS 

fl5 0S-«J»a53 5fc:J:oTJlB»U 4»f*ffd. IS** 
50*<fi® ( D N A ) X'$>h(OX\ M£l£. 9 5'CMf^ 
T'DNASrfif^^-fr, 5 5X:mkX'T--iJyymt. 

[0040] (*) Ktfm-rm±. WM^ocnA^tz®. 
flawirv^4®»tt»tf 1 2**'<Httfi lco^* 5 ^ 

[004 1 ] ±5EUfc04tC*-r^*^<7)fl!5(C. 06 
fc^-TJ: ^ tc, ^«SI5« 1 2 k 1 1 

2 2 £ J; -o X^-X 1 4 tC^Ajitf^rSS-ffl V >T t> ft 
^. i<0*J6tBWCKi!W*i:. 4"*\ 07 ( a ) iz 
m-tXdlz, #<&2 2^fflS-tl». d^#«f2 2(i. » 

iz&\,^&mmmx-i¥t>ti&zktf&* #^22 

ic. 07 (b) {c^-fi^tc:. ^-Xl-^i/H OOjg 
Htal 1 6 ^ EBLfc^-X 1 4 . i<0» 1 

SCR 5 tSH«SW 1 2 Sr<-X 1 4±fcffiB 

*<o±t=^-«HW«l l^iBS^-^.. <*rtc. 07 
( c ) Iztik-tJ; d tc, ^SittlfPW 1 2<o±fc«a<5>ixfc 
^ys'-OT l l cO±ap*»^#ffif 2 2 $r^-X 1 4±(cj> 
4a»fc-&*>*, tt*>&tr. BP*>, #ffi2 2t's-Xl 
4 J: 0 . §S±7 ;UA l 2 1 #'<-mt 1 1 

awgt-fi. zcommumizzhk. mmtrnzm^ 

T'^S«a5« 1 2 1 *AHB5tf 1 1 <04MB*»«afcT* 

[ 0 0 4 2 ] X. JMLtzBt5lZn*ttii&jm?>mtz^ 
^ls«SBtt 1 2 5 0 SriiA L^f^^^'-SW 1 

lfcsarr&assfcfflvvctftv*. 08 (a) ic^-tj: 
^tc. ^s«i«*ri 2<otmT7*j\,9<?>*ii-?tiiztt&. 

»2 3*»feKfi5 0 6aEAl,fca, 08 (b) fc^S^J: 
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3K. 1 1 SftttU 08 ( c ) 

A-gfS#i l£t$«W:f£(c#&£ffd.ri:t;:&.i>. i 

h. @9-i i«. m<^t*9^£ffi&-fla£#ff% 

[0 04 3] 09<i. fti® (Hit®) 4 4fcMim§4 1 

oratm^W^-v 7 ?-4 2 £iEB L*aaj?ft:fri£cog|5t 

c0f$fl?x^9£jgj£U *£^tftP45 0£S<. W£ 
<f. m2^-)VY-r\y~Y 3 7^Sii7L3 0<7){!iS(C 
3l^J8i*n WSJtfcflBBfc-WitfJiv^. Kfi>> x/P 

*u mm>i'vy?-4 2<7)T< l ziiXM iwsttm) 44 

sWEBSflTH*. ft* m»tm) 44tLXi±. 

ftx*;Mf- (J; 9HW=ttTO«x*/Mf-) KJ;-, 
TM&SflS. CICO^. W,$lffli/ J r-y?-4 2<7)Mm 

0^coS^$iJffllS:-rsc:i:*"TtgtC'5r-S> < , es«4 1 

SrSD^-f & £ fc K J: 0 ffiJg$WtO»S(6]_hA ? SB^T- £ 
* . 3K^JiiDl»ffl3fcjlcojft^t:« LxmWtcX&ttm 

[0 0 44] X. 01 0&m^-v-y:?-Oftb>9t;r? 
-f?Ds 4 5 SrfflV^jD^S<7)^0T'$) 

ftBURf&R) 4 4*»fe<03fcSr. -?>f?u$5-T 
W4 5JIV>TVK'J7? ^«lcg£M $ fifc 9 - y "J 
M6M£SffS. ^-y»/h4 6(i. 02CO3-/VF 
TV- h 3 7<0«5i7L<OffiSt3t^!Sr-eii-eiiift{t3t 
fii§£LTV^. 7-f?ni7-7W45l^l6^ 
mB;£j-cO$5-£5 0—1 3 0;ffMS:#o#»tfc<D'?* 
0. *ftmcoltco£iJg£± 1 0' ttzmrtz btz* 
0. 3t»*3QeLfflWJ<0^-y-y h-4 6 ^<OS»*«»rtt 

t%&. zcr>9-y vb46<vtm i y*/i'9i,z, mws 

0£EBU -7>f ?d;7-7M4 5coMco£iJ8£$iJ 
9W * £ i: t= J: 9 . «F«<Wt?«t:3tex & 

[004 5] 01 UiU— 9*4 7i:fiia»4 lco 
BSfcHWlWi'* v9-4 2 «rSaLfeW»*i6W«iaa 

W^flS. TfrlRco^ttl— - !f<o^i±6 0 0-10 
OOumWg. ai^{±3mWiy±. M&X'ii 1 0 0 mW 



^«filg^)i 33vh£3:§i!Bc03fc!gfc I/GIUO* 
£ . 02 co «fc 5 >5r^ji5r LfcfiiMM 1 coTSBfcSMW 
^■vy?-4 2£I£BU f^^i/t /^-4 2co~Ft 
U-*f4 7 £ffiBlh&. U-if4 7A»fe<01^— fftli, 
UyX4 9 lz£ v9-4 2^ffi^-tcS 

tzhXonz-th. m&n4 ucti. 02 1 pane *k 

f4?x/U9t;:§iSf45 0#KB£ft&. 

4 2fc6BHIfc:J:'j. U—if3KSrM»L. IfS^^^x 
;U9<ofsm 5 Oco*£»-tS £ t #T'# •& . 

[0046] ®mi&ft 1 2±<7)^4 5 OajBJK£»J0 

-r lt, 012.013 izTjk-tz. o %mwxm 

[0 04 7 ] 01 2<i. SS^Wl 2±<OlS^5 0CO 

as^$ijffii-r«.^om^0T'*)i». H2kB*n, Mia 
«4 iizmL<7>wm*7 3.)i>9*mtfLL. -ec:^«5o 
^b<. sia«4 1 nrtzam&^b'T^n^nsm 

^■V-y^-4 2*WB$iX. mm W x-v-y^-4 2 COT 
fc«4*» (4HtaO 4 4*ffii$flTV^. !*f£|5 0co 

±.&xim®h&wm&W4 1 wn. s»«*r. mum 

bh . M(*=5rfc'^ia«L, «B«<o»HI*fT3. 01 2T 

(i . im 5 o <o±«fc»*fcs«i-f 4 siym^ ^548 

[00481013 Sr#B3L. 1 2±coWf4 

5 OCOiagfJffllS-fi 1 ^ #«S:ltt88-r4 . 

[0049] (a)Xf7rS101l:fc^t, Ml 
^p<74 8{c:J;0. M?fl«4 lico^iS^x^g^co 

[0050] (b) &£Xf -yTS 1 0 2l;:;fcVvC. It 

au^jg* 1 a mias J: o «v ^4^ x 9 * cosm 5 0 1 

OV^TJi. X-f 77S 1 03tCil^. ^-co|»E^45 0fc:*=f 
v9-4 2*mtb&. -eUT. StfXf 7/S 1 0 HC 

21*. iaKcoitas-it^. 

[005 1 ] (c) Xf77Sl 02i,Zi5^X, WcfflU 

mtf3Mi&%.J; 0S<=5rv^«i. Xf7rs i04fc 

mts. -etr. itsnfis^a^siOffiv^^x^ 

94>cOSS^5 0(COV^T<i. Xf77S 1 0 5(cji^. 
^colSf45 0{c*rr&7Kg! («Ht«) 4 4co5KS§4'lc(4 
Itl»fMWy+7 5'-4 2 5:^^4. *LT, 
T77S1 0 KCJi^. i&gcoltSllSrtT^. 
[005 2] ( d) Xf77S 1 0 4lZ}S^X. 9tMi& 

^i»co-c-. Mt-ti-r. s^xf7 7s 1 0 1 teat*, a 

ScottSJSrffd. 

[0053]^cO(a)-(d) C0Xf77J-» 
■TC t iz J: 0 . #ISf4 5 0 £3iIE$:iSJ£l;:CSo,r t *<T' 

[0054] ( » 2 nmmoBB ) as 2 <nmmmm 
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m©(c^^^^*fSM»i. mi<omm<o&mtmm 
(a) k^a^k, m-i5o$Mx&®2stLx&m 
o/>j<-mti it, vm*x.fr9.bv&m5 1 

ffi^8£K&f5H-&'<.-xD8<? j/HOi tmSKK^DOS 

5 2 ^-r&^-x 1 4 1 *>4>^< t . 

»l«Smw»«k|S|*fc:, «HWjtaWl2«» 10- 
5 o # m com $ co^f 'J r o tr y ^oft^RjEKSS 
tt0»6fe&*ift. ^^n'— spw i ui6iBii?a>£>&9, m 

4«, |ReSMW5«i»vH«3&»fes5r*. WiUT, *'5xx 

too55i@i4 (b)(±, m2cr>mm<7>Bmi,zi&$> 

»*«« (ju-TAS) ^±*>4>^.fc0T'J)S. -fk 
•ZfttfmW (/i-TAS)ll WH5 0«raAT6WS 
?x/P9a>£>=5:SIS«&Al»6 2, Hfitf>#*f«:fT-5» 

-&ra£#!ii}aajgP6 1 , Rjffi«<otm5 o sriaiK-f aia 
^x;u9A^^s^gp6o^^r-r&„ a^KJC^tt 

&ajSP6 Hi, UfA5 0 coM-Sift 6 la.K 

S5 0**»Sf 6»6»6 1 b, 6OT5 0£#^i-r.2>fi• 
jtaS61c, ^5 0*tftffl*6tftai»6 1 d*»£$r 

&. ttmtvam < « -ta s > <^<-x 1 4co— ia<7> 

ft$L3 1l±. 1 O~3OmmT"*0» ^4^x7l-9cO 
ISdlil^m~5ram, jffJL<li2 0/im-2ram 
miS, <£9#£L<<iO. l-lmmgIt*S. i*B 

as85 i<oHw{±, dsw>a/io)d, mtimioo 

[00563 014 (a) T'te0jf;l/CVv5rV\#, 
XI AfthhWi^-xi 4coTmzftS*M3 5-^-7 
? uWfb v i o *^RJEK£^&«fi**{f htlX 

015-017^, mmj]t,z£*)±.Tmm$>&^ 
im&mmz u s^Kam 1 2«t*^^45 o 

t±»t'TI#l45 OOSBS^SCe-f ^n^yjWI*. 4, 
*i^B<0flS6fl*HKar (ju-tas) WHfBB0-CAS. 
Cft.£>cov4 ^oy-Oi^i, l 4f*i$>S^U:'<.— 

x 1 4 cormzm z.t>tix&<o. s§sttsi5« 1 2 1 

[0057101 5K5*-f v>f ? QVOuytMi. ±TS 
miz J 0 , fimSKR 5 1 £i? 7 0 £^-x 1 

4(cR»t. »flttS«5 0<?MtBr*ff^. $£>K#70<?) 

±.Tmmizj:K)-?-4 rvxyy-comifczmfx i>&\,\ 
zco#7oii. mmE (vi-sj h> cojix-mmzfto 

Wm#7 0Zm^h. 01 5 (a) T. IK 
*JLT*8#7 OtfJJSntlfcfHtoU 015 ( b ) T, 



«ai#7 0^l«f4»S[S85 l£i6BrfS. 01 6{i, «K 
flfcJlOflKtfi-?? l£®lrf&.rfcKJ: 9£3§#SS 
« 1 2rt<Ol#ftg£8&5 1 K&&KH5 0 Sr^fflKiH 9 

aw-? 4 ? o^vrsr^-r. «'i>u-7 7 1 i&zrco-h 
mzmm-r&zbizjzt). tm5oatr!jmzffitiz>. 

01 7K*-r-7^f 9xj^>TX'\i.. <-X 1 4Srfg{t^. 
^v!3JiC0mia#7 0a, 7 0 b, 7 0 c #±TafSS: 
U ^SttSBWl 2fc»jaU?*ifctGB8U»5 lrtcotsm 
5 0 £JH#KfiP L~xfc t T V >< £ b K <fc o T fit*} 5 0 £ 

?v><)V7bLXm^&Zb iT'^S. ft*«^>-r 
<^i»^ LTJ±, 01 7 (a) KtJWt, ^ffl«mtK# 

7 o c#±#<9. as^4cf[S*5 1 zm<. mz. 01 7 

( b ) KtJ^T. 1zmcoWM# 7 0 a t±*< 0 , K*4SS 
S§5 litSC. »CK, 017 (c ) KtJWC, *W<0« 

7 o c #>T#!> dfcKiO, S5H50 {ifefir[6]^ 
ix^.. &K, 01 7 (d) Ki>V>T, 4>*<7)«6B[#7 0 
b #±*»* CtKJ;9, 5EKWR 5 0 {i**|6j^«ix 

iKK, 017 (e) KtJWC, *-(l<r)«fi8E# 7 0 c 
t±*<0, fS^SOcOfefr^coSSix^K^il.. <X 
K, 01 7 ( f ) KUHT, *ffl«0«BBE*7 Oa*«T*« 
•&<ItKJ; 9, to^im 5 0 *>'®Mi^-C < h . Cl<0 
f*4»*<7)*m#7 0 b #*T# 9 , 017 ( a ) «tSC 
01 7 (a)~ (f ) cottmZm&^ZbtZ* 
9, K«5 0«iS*^*^r^oSixS„ ziihco-74? 
vxyyiz Xhb. ®mmt l 2 ±<oWH 5 o wgS^ 
Sr-tt§jti6Jt9ll)A>L/c9-r&ifc^T#S <> 01 5- 
01 TKU^-f^o;^ (V'f^D^yr) li, 

■«ft»tt, ffijREK J: OSSSaWS 1 2r±TK»^L 
[0058] -ecOffi!, m2<0*St<9^®K^S/J^^W 

(/<-tas) micommcommxmmttz^ 
a^-xiBi^x/n o»KfflsoKjDgft-r<&^fc*«ni8 

^<07B@K$S-fc^#*fga (At-TAS) t'ti, SS 
Psoti-gpco^^xypg^^fit^^ii, M»^> 
^R^^L=Sr*^^i6L, «^H5r^9ait^ 
* J ^»J^?ggP6 0KgiEixT»9><„ -?• LT, 

mt. 12 co^m^mx^^z bi)<x 

^, Mftnxhcofrfr&^-Al 4^«®E#70, 70 
a, 70b, 70c, I-C>o-5 7 ^931L^ 

[0059]^:, »2tf)Sdft<0#fflfc«*flSft$HJfSi 
S (ju-TAS) ^ffl^T, SS^OiMSt, RJC, 

^•«t^*t 3*^5:01 4 (b) im^xmrntz. 
[0060] <-r ) micommco&mizm&DNAtm 
®-t&imbmm£. 03K^-#-j:d^^s««mi 2 

<0J<SS. 04, 06~07K*-fJ:a=3r^tta5«12 



!(9) 003-1 07094 (P2003-J94 



[006 1] ( o ) g^gm 1 2 Z^-A 1 4 
±£BStU liS^aAgP6 20iS^x;U9a. 9 b'V 

WB5o*>#&«:fT3. ddT-w, mtLx. mmv*. 

•£gB6 1 alcsitfi. iiTTtg^?ix.g>. JI-^SS 
6 1 a<3TfcSB!fe*3 5£RW\ .^icj: ^RJfcfcfflilS 
-tirTi&V*. m.^LtcmmA^ m®BlAKm3tl6 l b£ 

asoic^Rjs^SiL, mar. smc, t#BD*< 

ISft. ®a#7 0«C<o-77 1 £*UfflU BBC. 
D(Oj£?g^lT^Tt,a^. #8tSP6 1 cfciSVi 

fmactt&ftvm* u-tas) zmiihzkiz* 
o.mmct mm d «ojt»o»i «s- 1* * mm lxij^x 

«»*6 0 0>ttfl'>x/l'9c. 9dtaDh.. 0IR 

[0062] ( /\ ) -jJkOUfi 5 0 Ofrflr jWRT L fc» 
li. iffi5 0£Kg^T»««HHttttri 2^>n'- 

ffiti in^mm-fh. ^-xi4^f^sP3 5, v 

[0063] ( *cr>mcr>m&C0Bm ) **gH±JJE*>» 

i arm 2 wmmcommtz j o-oasLfc**, c^ik* 

[ o o 6 4 ] wa.tr, i commwBBiz&z 

ftfturnx'tt, mm 5 o 1 2 £^ 

-x l 4(=iMW-*kWMLfc*», S»tt»*f l 2 S:^ 
-X 1 4±fcSBLfc«, WR5 0<0»SB"-x 1 4 

[ 0 0 6 5 ] 1 axfx 2 nmmcoBmiz 

fa&hwftmvzsimzii^x . ^3535. mm#7 

-Mtltzi>cr>x-i>ffifr%^L, ^-x.l4C0TSI5tcffi 

^7^-4 2*fc<-X14l«rtK:ft0a4iiTHT 
fc«*>$rv>U <-^14<0T»fc:ffiaS*i-Cv^Tfcai 

[ 0 0 6 6 ] *jtf&M 1 at^* 2 <rmvmBmz 

\% h 'bWrtft flSte«arr« , gmtm*!*/* - T A S fc 

[ 0 0 6 7 ] x. 1 a^ m 2 vmmwtmz. 



® h 'mftmit^m&x'is. . 1 4(=fuui3 5# 

iWt&iufcfcofc-'^TWHLfca*. 1 4«A.r<D 

■? | j-*-*«w>«iii*fli;iTvvc 

h. 

[0068] 
[Bliii<OfB**»«fl] 

[01] ( a ) «. m 1 <^jt<o»JBt:i»4flS^*fJ!i 

i\&ttm$imt:±.frt>n.timx'$> h . 

[021^1 <0HSfe<o^!Sfc:«a ffi<oflS¥»«f««^)- 
»<0»BHT* 0 . ( a ) {igB,a0, ( b ) im&±X 

mx-hh. 

[03 ] mi<nmmmmizi&h^ttmm.<7>®m. 

[04 3 micom&coBmizm^^mmmcom^ 
mtt#'*-mtt:m%'t&miX't>&. 

[053^1 cQmknBmizm&ft&#fflfiWco®m. 
®mzmm*tt&-t& ymxht . 

[06 ] mi<vmMmmiz{%zitmttmmmn®%vi 
mtt *><-ffit*mm-r&m<?>iimx'b& . 

[07] 06fciir*1»2t#ffi<O*H£*Lfc0T*.&. 
[08] *l<0^<0»JBt«Sfl^«f»iB«0»jBtt 

m9imicomMwBBiz{%z>tt¥ttmmmcomm 
&b\®ilrmx'f>h {*<r>\ ) . 

[0103^1 cO»gcO®Stc«4-fb^»f^a^Mg 
[0113 »i<^»lo»]Bfc:«*'fl:^«f«!t^i« 

[0 1 2 ] mi <r>%m<mmiz\%h\mttttvm.<nmL 
umi&nw&mx'-bh. 

[0 1 3 3 m l os«l5«»JBfc:ffl*'fl:^«fiaioa« 
[0143 (a)ll i2 (^dt<0^B(CfiR Mtf&Nti 

mm^mmmx-h h . (b)u. f2 ^mm^mmizm 

[0151 w.i<r>mm.<mm\ l z^h'7^9u^)vvr^ 

zmttc^ftm&w.emwmx'hh 

[0i6 3 m2cr>mm<?>Bmi,zm&'?4 fw^ymm 

&ffi*.tcit¥ftffi£m<7)mwmx'bh (*<n2) . 
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3 5 






36 






3 7 




[019] t^^6E»«B«^Kffiia'C*S. 


4 1 






4 2 




i -it^vfmm (trntmrngs) 


44 






4 5 




9. 9a, 9b. 9c. 9d KH^xA' 


4 6 


^— y«y h 




4 7 




10a. 10b. 1 Oe *>x;U 


48 




1 1 #j<-mt 


4 9 




1 2 ^SltfgSW 


5 0 




1 4 a^-x 


5 1 




1 5 t— 


5 2 




1 6 » 


6 0 




2 0 


6 1 




2 1 ^sffiiaa 


6 1a 




2 2 #ffir 


6 1b 




2 3 


6 1c 




2 4 ffihffl 


6 1 d 




25 mm 


6 2 




2 7 ^t°7'J- 


70. 


70a, 70b, 70c mi 


3 0 SilTL 


7 1 


B'DO— y 


3 1 £M*SJg| 


80 




3 2 *SllrS5« 


8 1 




3 3 &&8H? 


82 




3 4 je^spw 


83 





[03] CH4] [129] 
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[01] [H2] 




OOOOOOOQOO 

oooooooooo 

OOOOOOOQOO 




50 tm 
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im5) imD 




50 6t» 
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113] 




115] 



50 UH 



(a) 




51 K«3U§ 

11 i)t<-sm 



70 



12 &m*fi?tt 

14 K — ^ 



50 m4 



(b) 




11 */*-8Wf 



12 s«ms«j# 



70 s«a# 



[HI 8] 



61a sfcfis 



61c #*ts* 



62 ttmAto 




61b &tts» , 



60 



[1314] 
51 tmna 




11 */<-tw 

12 ©attew 
■10 ^-^is^x/i' 



^4 

52 ismsw&ffliHm 



7 

80 fi*3**VZf 




61d gitbe? 



51 liasai* 



(b) 



51 SttSitt^ f 




-60 mmm 



61c 

61b see? 
61a s^s* 



"T" ; 9a ^9b 
d 62 KJWaAfi? 



[Ell 6] 



11 */<-8M* 




12 esttsw 



[HI 9] 

-81 fifctt 82 6R^d?9 

10a V; 7 10b 10c 1 0 d 10e 




83 ftsps 



15 t-* 
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[017] 










1 

Li 


I 









70b 70c 
(e) 




70a X 



I 



,11 



(f) 



J1 




12 



m 



, 7 
70b 70o 



1 



^ ?0b 70c 
70a 



70a.70b,7Cc 



(5D int. ci . ? mwm 

C 1 2 Q 1/68 
G 0 1 N 1/28 

31/20 

35/00 

// GO 1 N 37/00 1 0 1 



F I 
GO 1 N 



C 1 2N 
GO 1 N 



31/20 
35/00 
37/00 
15/00 
1/28 



1 0 1 



B 

A 
K 



4B06 3 
4G07 5 
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